Neutrophil elastase processing of gelatinase A is mediated by extracellular matrix.
Gelatinase A (72-kDa type IV collagenase) is a metalloproteinase that is expressed by many cells in culture and is overexpressed by some tumor cells. It has been suggested that the serine proteinase neutrophil elastase might play a role in the posttranslational processing of gelatinase A and that noncatalytic interactions between gelatinase A and components of the extracellular matrix might alter potential processing pathways. These questions were addressed with the use of gelatin substrate zymography, gelatinolytic activity assays, and amino acid sequence analysis. We found that neutrophil elastase does proteolytically modify gelatinase A by cleaving at a number of sites within gelatinase A. Sequential treatment of gelatinase A with 4-aminophenylmercuric acetate (APMA) and neutrophil elastase yielded an active gelatinase with a 4-fold increase in gelatinolytic activity. The increased gelatinolytic activity correlated with that of a 40-kDa fragment of gelatinase A. Matrix components altered the proteolytic modifications in gelatinase A that were mediated by neutrophil elastase. In the absence of gelatin, neutrophil elastase destructively degraded gelatinase A by hydrolyzing at least two bonds within the fibronectin-like gelatin-binding domain of gelatinase A. In the presence of gelatin, these two inactivating cleavage sites were protected, and cleavage at a site within the hemopexin-like carboxyl-terminal domain resulted in a truncated yet active gelatinase. The results suggest a regulatory role for extracellular matrix molecules in stabilizing gelatinase A fragments and in altering the availability of sites susceptible to destructive proteolysis by neutrophil elastase.